Application Serial No.: 10/581,509 
Attorney Docket No. 915-007.201 

In the Claims: 

Please amend the claims as follows: 

1. (currently amended) A method for sch e dul i ng at le ast on e out of K transm i ss i on 
channe l s ft-7,..,K"w i th rospoct i vo transm i ssion i nterfaces and rospoct i vo rocopt i on 
i ntorfacos for tho transm i ss i on of data symbo l s modu l ated accord i ng to a non - orthonorma l 
matr i x modu l at i on that modu l ates data symbo l s i n both a non - orthogona l spat i a l doma i n 
and at l oast ono orthogona l doma i n, whoroin at l east ono equ i va l ent channe l matr i x G k 
can bo def i ned that transforms sa i d data symbols i nto data symbo l s that havo boon matr i x 
modu l ated, transm i tted over /^transm i ssion intorfacos and roco i vod at rocopt i on 
i ntorfacos of ono of sa i d — transm i ss i on channe l s k=1,..,K, and whoro i n an equ i va l ent 
channe l corre l at i on matr i x R k = G" G k of sa i d at loast ono equ i va l ent channe l matr i x G *4s 
not proport i ona l to tho i dent i ty matr i x, sa i d method comprising: 

■ calculating a respective channel quality indicator qfcfor at least one of said-K' 
transmission channels k=1 ....Kwith respective N tk _ transmission interfaces and 
respective N r j < reception interfaces , and 

■ scheduling at least one of said K transmission channels for the transmission of data 
symbols modulated according to a non-orthonormal matrix modulation that modulates 
data symbols in both a non-orthogonal spatial domain and at least one orthogonal 
domain, wherein at least one equivalent channel matrix Gk can be defined that 
transforms said data symbols into data symbols that have been matrix modulated, 
transmitted over /V / ^transmission interfaces and received at N r k reception interfaces of 
one of said transmission channels k=1....K, wherein an equivalent channel correlation 
matrix R,, = Gf • G k of said at least one equivalent channel matrix Gk is not proportional 

to the identity matrix sa i d matr i x modulat e d data symbo l s , and wherein said scheduling 
is at least partially based on said calculated channel quality indicators q k . 
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2. (currently amended) The apparatus method according to claim 25+, wherein said 
calculation module is configured to derive said respective channel quality indicator q k '\s 
dor i vod for at least one of said K transmission channels from said equivalent channel 
correlation matrix R k . 

3. (currently amended) The apparatus mothod according to claim 2, wherein said 
calculation module is configured to calculate said respective channel quality indicator q k '& 
ca l cu l ated for at least one of said K transmission channels as a function of the 
determinant of a linear function of said equivalent channel correlation matrix R k . 

4. (currently amended) The apparatus method according to claim 2, wherein said 
calculation module is configured to calculate said respective channel quality indicator q k \s 
ca l cu l ated for at least one of said K transmission channels as a function of the trace of 
said equivalent channel correlation matrix R k . 

5. (currently amended) The apparatus mothod according to claim 2, wherein said 
calculation module is configured to calculate said respective channel quality indicator q k \s 
ca l cu l ated for at least one of said K transmission channels as a function of the trace of the 
inverse of said equivalent channel correlation matrix R k . 

6. (currently amended) The apparatus method according to claim 254-, wherein said 
calculation module is configured to calculate said respective channel quality indicator q k \s 
ca l cu l ated for at least one of said K transmission channels as a function of the elements of 
a channel matrix H k , which defines said at least one transmission channel, and to derive 
where i n said function i s dor i vod from said equivalent channel correlation matrix R k under 
exploitation of the structural properties of said equivalent channel correlation matrix R k . 

7. (currently amended) The apparatus mothod according to claim 254, wherein said non- 
orthonormal matrix modulation is a n ABBA non-orthonormal matrix modulation that maps 
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a block of 4 data symbols onto N t ,k=4 transmission interfaces in 4 units of said at least one 
orthogonal domain and is based on the non-orthonormal combination of two space-time 
transmit diversity codes. 

8. (currently amended) The apparatus mothod according to claim 6, wherein said 
equivalent channel correlation matrix R k is of the form 
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wherein p^and nk are real-valued functions of the elements of said channel matrix H k . 

9. (currently amended) The apparatus m o thod according to claim 8, wherein said 
calculation module is configured to calculate said respective channel quality indicator q k \s 
ca l cu l ated for at least one of said K transmission channels as a function of 

((a + p k ) 2 - n\ f , and wherein a is a constant value. 

10. (currently amended) The apparatus mothod according to claim 254-, wherein said non- 
orthonormal matrix modulation is a DABBA non-orthonormal matrix modulation that maps 
a block of 8 data symbols onto N t , k =4 transmission interfaces in 4 units of said at least one 
orthogonal domain and is based on the non-orthonormal combination of four space-time 
transmit diversity codes. 

1 1 . (currently amended) The apparatus mothod according to claim 6, wherein said 
equivalent channel correlation matrix R k is of the form 
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0 Pt,l-Pt,2 ~ S k '"k,2 0 Pk.l + Pk.2 0 n t,l 

"k,2 ~ S l -Pk.l + Pt.2 0 n ki 0 Pki + Pk,2 0 

s in ka 0 -P u + P k , 2 0 n kl 0 p w + ; 

Pki, Pk,2, n k ,i and are real-valued functions of the elements of said channel matrix 
H k and wherein Sk is a complex-valued function of the elements of said channel matrix 
H k . 



1 2. (currently amended) The apparatus mothod according to claim 1 1 , wherein said 
calculation module is configured to calculate said respective channel quality indicator q k \s 
ca l cu l ated for at least one of said K transmission channels as a function of 

( 4 • Pk.i ■ Pk,2 + (Pk.i + Pk,i )(a 2 + 2-a) + n 2 kl - n 2 k2 + \s k \ 2 ) 4 , and wherein a is a constant value. 



13. (currently amended) The apparatus mothod according to claim 254-, wherein said non- 
orthonormal matrix modulation is a TSTTD non-orthonormal matrix modulation that maps 
a block of 4 data symbols onto N t ,k=2 transmission interfaces in 2 units of said at least one 
orthogonal domain and is based on the non-orthonormal combination of two space-time 
transmit diversity codes. 



14. (currently amended) The apparatus mothod according to claim 6, wherein said 
equivalent channel correlation matrix R k is of the form 




Pk,l+Pk,2 0 P k ,l~P k ,2 S k 

0 P k ,!+Pk,2 h P k , 2 ~P kA 

Pk,l~Pk,2 S k Pk,l+Pk,2 0 

4 Pk,2~Pk,l 0 P k ,l+P k ,2 



wherein p k ,i and p^are real-valued functions of the elements of said channel matrix H k 
and wherein Sk is a complex-valued function of the elements of said channel matrix Hk. 
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15. (currently amended) The apparatus mothod according to claim 14, wherein said 
calculation module is configured to calculate said respective channel quality indicator q^ts 
ca l cu l ated for at least one of said K transmission channels as a function of 

(det (al + Hf H k )), and wherein a is a constant value. 

16. (currently amended) The apparatus mothod according to claim 254-, wherein said non- 
orthonormal matrix modulation is a DSTTD non-orthonormal matrix modulation that maps 
a block of 4 data symbols onto N t ,k=4 transmission interfaces in 2 units of said at least one 
orthogonal domain and is based on the non-orthonormal combination of two space-time 
transmit diversity codes. 

17. (currently amended) The apparatus mothod according to claim 254, wherein said non- 
orthonormal matrix modulation comprises space-time or space-frequency coding. 

18. (currently amended) The apparatus mothod according to claim 254, wherein said non- 
orthonormal matrix modulation comprises a combination of at least two orthonormal matrix 
modulations. 

19. (currently amended) A method for schedu li ng at l oast ono out of K transm i ss i on 
chann el s k=1 ,..,Kw \ ih r e sp e ct i v e A/^ transm i ss i on i nt e rfac e s and r e sp e ct i v e r e c e pt i on 
i ntorfacos for tho transm i ss i on of data symbols, whoro i n at l oast two of sa i d data symbo l s 
aro transm i tted i n para ll e l from transmission intorfacoc of at l oast ono of sa i d K 
transm i ss i on channe l s, wh i ch i s dof i nod by a channe l matr i x hk , 

■ calculating a respective channel quality indicator q k for at least one of said-K 

transmission channels k=1....K, wherein each transmission channel /chas respective 
N t _ k transmission interfaces and respective N r _ k reception interfaces and is defined by a 
respective channel matrix H k , wherein at least two data symbols are transmitted in 
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parallel from N t k transmission interfaces of at least one of said K transmission 
channels, and 7 wherein at least one of said respective channel quality indicators q k is 
calculated as a function of the determinant of a linear function of a channel correlation 
matrix Hf ■ H k of said channel matrix H k , and 
■ scheduling at least one of said K transmission channels for the transmission of said 
data symbols, wherein said scheduling is at least partially based on said calculated 
channel quality indicators q k . 

20. (previously presented) The method according to claim 1 , wherein at least one receiver 
uses a maximum likelihood algorithm or a linear estimator to estimate said data symbols 
that are transmitted over said scheduled transmission channel and received by said 
receiver via said reception interfaces of said scheduled transmission channel. 

21 . (currently amended) The apparatus mothod according to claim 254, wherein said 
scheduler is configured to schedule a transmission channel k=1,..,KW\\h the largest 
channel quality indicator q k i s schodu l od for said transmission of said data symbols. 

22. (currently amended) The apparatus mothod according to claim 25+, wherein said 
transmission channels are transmission channels of a wireless communication system, 
and wherein said transmission and reception interfaces of said transmission channels are 
the transmit and receive antenna elements of one or several transmitters and one or 
several receivers, respectively. 

23. (canceled) 

24. (previously presented) A computer program product comprising a computer program 
with instructions stored in a memory, said instructions operable to cause a processor to 
perform the method of claim 1 . 
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25. (currently amended) A n apparatus dovico for schedu li ng at l oast ono out of K 
transm i ss i on channe l s k=1,..,K\N \ th rospoctivo ^transm i ss i on i ntorfacos and rospoct i vo 
A/^ a rocopt i on i ntorfacos for tho transm i ss i on of data symbo l s modu l ated accord i ng to a 
non orthonorma l matr i x modu l at i on that modulates data symbo l s i n both a non orthogona l 
spat i a l doma i n and at l oast ono orthogona l doma i n, whoro i n at l oast ono equ i va l ent 
channe l matr i x Ga can bo dof i nod that transforms sa i d data symbo l s i nto data symbo l s that 
havo boon matr i x modu l ated, transm i tted ovor ^transm i ss i on i ntorfacos and roco i vod at 
A/^ a rocopt i on i ntorfacos of ono of sa i d transmission channe l s k=1,..,K, and whoro i n an 
equ i va l ent channe l corre l at i on matr i x R k = G" G k of sa i d at l oast ono oqu i va l ont channe l 
matr i x Ga i s not proport i ona l to tho i dent i ty matrix, sa i d dov i co comprising: 

■ a calculation module for calculating a respective channel quality indicator q k for at least 
one of satd-K transmission channels k=1,..,KW\th respective N tx transmission 
interfaces and respective N r _ k reception interfaces , and 

■ a scheduler for scheduling at least one of said K transmission channels for the 
transmission of data symbols modulated according to a non-orthonormal matrix 
modulation that modulates data symbols in both a non-orthogonal spatial domain and at 
least one orthogonal domain, wherein at least one equivalent channel matrix Gk can be 
defined that transforms said data symbols into data symbols that have been matrix 
modulated, transmitted over /^transmission interfaces and received at AU reception 
interfaces of one of said transmission channels k=1,..,K, wherein an equivalent channel 
correlation matrix R k = Gf • G k of said at least one equivalent channel matrix Gk is not 

proportional to the identity matrix sa i d matr i x modu l ated data symbo l s , and wherein said 
scheduling is at least partially based on said calculated channel quality indicators q k . 

26. (currently amended) A transmitting station in a wireless communication system,, 
comprising an apparatus according to claim 25. that schedu l es at l oast ono out of K 
transm i ss i on channe l s ft-7,..,K"w i th rospoctivo transm i ss i on i ntorfacos and 
rospoct i vo A/ ^ a rocopt i on i ntorfacos for tho transmiss i on of data symbo l s modu l ated 
accord i ng to a non - orthonorma l matr i x modu l at i on that modu l ates data symbo l s i n both 
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a non - orthogona l spat i a l doma i n and at l oast ono orthogona l doma i n, whoro i n at l oast 
ono oqu i va l ont channe l matr i x Gk can bo dof i nod that transforms sa i d data symbo l s i nto 
data symbo l s that havo boon matr i x modu l ated, transm i tted ovor transm i ss i on 
i nt e rfac e s and r e c ei v e d at r e c e pt i on int e rfac e s of on e of sa i d transm i ss i on 
channe l s k=1,..,K, and whoro i n an oquiva l ont channe l corre l at i on matr i x R k - G" G k -ef- 
sa i d at l oast ono oqu i va l ont channe l matrix Gk is not proport i ona l to the i dent i ty matr i x , 
sa i d transm i tt i ng stat i on compr i s i ng: 

a ca l cu l at i on modu le for ca l cu l at i ng a r e sp e ctiv e chann el qua li ty i nd i cator cfo for at le ast 
ono of sa i d K transm i ss i on channe l s, and 
■ a schedu l er for schedu li ng at l oast ono of sa i d K transm i ss i on channe l s for tho 

transm i ss i on of sa i d matr i x modu l ated data symbo l s, whoro i n sa i d schedu li ng i s at l oast 
part i a ll y basod on sa i d ca l cu l ated chann el qua li ty i nd i cators 

27. (canceled) 



28. (currently amended) A n apparatus dovico for schedu li ng at l oast ono out of K 

transm i ss i on channe l s k=1,.., Kw i th rospoctivo A/ ^ transm i ss i on i ntorfacos and 
respect i ve A4a recept i on i ntorfacos for tho transm i ss i on of data symbo l s, whoro i n at 
l oast two of sa i d data symbo l s aro transmitted i n para ll e l from transm i ss i on 
i ntorfacos of at l oast ono of sa i d K transmiss i on channe l s, wh i ch i s dof i nod by a 



■ a calculation module for calculating a respective channel quality indicator for at least 
one of saM K transmission channels k=1,..,K, wherein each transmission channel /chas 
respective N t k transmission interfaces and respective AU reception interfaces and is 
defined by a respective channel matrix Hk, wherein at least two data symbols are 
transmitted in parallel from N t _ k transmission interfaces of at least one of said K 
transmission channels, and T wherein at least one of said respective channel quality 
indicators q k is calculated as a function of the determinant of a linear function of a 





-comprising: 
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channel correlation matrix H" ■ H k of said channel matrix H k , and 

■ a scheduler for scheduling at least one of said K transmission channels for the 
transmission of said data symbols, wherein said scheduling is at least partially based on 
said calculated channel quality indicators q k . 

29. (currently amended) A transmitting station in a wireless communication system 
comprising an apparatus according to claim 28. that schodu l os at l east ono 

out of K transm i ss i on channe l s k=1,..,KW \ \h rospoct i vo A/ ^ transm i ss i on i ntorfacos and 
rospoct i vo isfa rocopt i on i ntorfacos for tho transm i ss i on of data symbo l s, whoro i n at 
l oast two of sa i d data symbo l s aro transmitted i n para ll e l from transm i ss i on 
i ntorfacos of at l oast ono of sa i d K transm i ssion channe l s, wh i ch i s dof i nod by a 

sa i d transm i tt i ng stat i on compr i s i ng: 

a ca l cu l at i on modu l o for ca l cu l at i ng a r e sp e ct i v e channe l qua li ty i nd i cator qk for at le ast 
ono of sa i d K transmiss i on channe l s, whoro i n at l oast ono of sa i d rospoct i vo channe l 
qua li ty i nd i cators qk i s ca l cu l ated as a function of tho dotorm i nant of a li near funct i on of 
a channe l corre l at i on matr i x II" II k of said channe l matr i x Hk, and 

■ a sch e du le r for sch e du li ng at le ast on e of said K transm i ss i on chann el s for th e 
transm i ss i on of sa i d data symbo l s, whoroin sa i d schedu li ng i s at l oast part i a ll y basod on 
sa i d ca l cu l ated channe l qua li ty i nd i cators 

30. (canceled) 

31 . (currently amended) A n apparatus dov i co for schedu li ng at l oast ono out of K 
transm i ss i on chann el s k=1,..,KW \ \h r e sp e ctive A/ ^ transm i ss i on i nt e rfac e s and r e sp e ct i v e 

r e c e pt i on i nt e rfac e s for th e transm i ss i on of data symbo l s modu l at e d accord i ng to a 
non orthonorma l matr i x modu l at i on that modu l ates data symbo l s i n both a non orthogona l 
spat i a l doma i n and at l oast ono orthogona l domain, whoro i n at l oast ono equ i va l ent 
channe l matr i x Ga can bo dof i nod that transforms said data symbo l s i nto data symbo l s that 
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havo boon matr i x modu l ated, transm i ttod ovor A/^transm i ss i on i ntorfacos and roco i vod at 
A/^ a rocopt i on i ntorfacos of ono of sa i d transm i ssion channe l s k=1,..,K, and whoro i n an 
e qu i va le nt chann el corr el at i on matr i x R k =G" - G k of sa i d at le ast on e e qu i va le nt chann el 
matr i x Ga i s not proport i ona l to tho i dent i ty matrix, sa i d dov i co comprising: 

■ means for calculating a respective channel quality indicator q k for at least one of said K 
transmission channels k=1,..,Kw\th respective N tk transmission interfaces and 
respective N r k reception interfaces , and 

■ means for scheduling at least one of said K transmission channels for the transmission 
of data symbols modulated according to a non-orthonormal matrix modulation that 
modulates data symbols in both a non-orthogonal spatial domain and at least one 
orthogonal domain, wherein at least one equivalent channel matrix G k can be defined 
that transforms said data symbols into data symbols that have been matrix modulated, 
transmitted over A/ ^ transmission interfaces and received at N u , reception interfaces of 
one of said transmission channels k=1,..,K, wherein an equivalent channel correlation 
matrix R k = Gf • G k of said at least one equivalent channel matrix G^is not proportional 

to the identity matrix sa i d matr i x modu l ated data symbo l s , and wherein said scheduling 
is at least partially based on said calculated channel quality indicators q k . 

32. (new) An apparatus comprising: 

■ means for calculating a respective channel quality indicator q k for at least one of K 
transmission channels k=1,..,K, wherein each transmission channel k has respective 
N t ,k transmission interfaces and respective N r , k reception interfaces and is defined by a 
respective channel matrix H k , wherein at least two data symbols are transmitted in 
parallel from N t , k transmission interfaces of at least one of said K transmission 
channels, and wherein at least one of said respective channel quality indicators q k is 
calculated as a function of the determinant of a linear function of a channel correlation 
matrix Hf ■ H k of said channel matrix H k , and 

■ means for scheduling at least one of said K transmission channels for the transmission 
of said data symbols, wherein said scheduling is at least partially based on said 
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calculated channel quality indicators q k . 

33. (new) A computer program product comprising a computer program with instructions 
stored in a memory, said instructions operable to cause a processor to perform the 
method of claim 19. 
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